Relationship between hypothalamic noradrenergic neuronal activity and serum 3-methoxy-4-hydroxyphenylethylene glycol in the rat.
It has been suggested that the circulating levels of 3-methoxy-4-hydroxyphenylethylene glycol (MHPG), a major end metabolite of noradrenaline (NA), may provide an index of central NA neuronal activity. The aim of this study was to examine in the rat the relationship between serum MHPG and hypothalamic NA neuronal activity during basal conditions, and when hypothalamic NA neuronal activity was stimulated or suppressed. Hypothalamic NA neuronal activity was assessed from the concentrations of the primary neuronal NA metabolite 3,4-dihydroxyphenylethyleneglycol (DHPG), MHPG, and the DHPG/NA and MHPG/NA ratios. Following 2-deoxyglucose (2DG) and cysteamine administration, hypothalamic NA neuronal activity and serum MHPG rose significantly. In contrast, hypothalamic NA neuronal activity and serum MHPG fell significantly in gentled rats. Serum MHPG correlated significantly with hypothalamic DHPG and the DHPG/NA ratio in control rats, and with hypothalamic DHPG, MHPG, and the DHPG/NA and MHPG/NA ratios in gentled, 2DG- and cysteamine-treated rats. In the latter two groups, serum MHPG also correlated significantly with serum glucose, which is itself closely related to hypothalamic NA neuronal activity. These studies demonstrate a significant relationship between serum MHPG and hypothalamic NA neuronal activity in the rat, so that serum MHPG provides an index of hypothalamic NA neuronal activity in the rat.